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(57)Abstract: 



PURPOSE: To obtain a manufacturing method of a 
multilayer printed wiring board which is simple and 
convenient and ensures high precision in positions of a 
plurality of printed wiring boards. 
CONSTITUTION: In a manufacturing method of a 
multilayer printed wiring board wherein a plurality of 
printed wiring boards 1a and 1b are subjected to 
thermocompression bonding with a bonding sheet 2a 
interlaid, conductor parts 4 of the printed wiring boards 
1a and 1b in a plurality are joined mutually beforehand 
by soldering 3 and then subjected to the 
thermocompression bonding. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of the multilayer board used 

for a computer, a wireless device, an electrical transmission device, etc. 

[0002] 

[Description of the Prior Art] general — a multilayer board - the conductor of beforehand a request - 
two or more printed circuit boards in which the circuit was formed are created, and an adhesion sheet, 
and copper foil or a copper-clad laminate is further arranged on the outside of a printed circuit board 
through an adhesion sheet if needed between them, and these are heated and pressurize d, and laminating 
adhesion is carried out and it is fabricated. In case this laminating adhesion is performed, it is important 
especially on the quality of a multilayer board to prevent the gap between two or more printed circuit 
boards. In order to prevent this gap, conventionally, a guide hole is punched in the predetermined 
location of a printed circuit board, and the location was adjusted using the guide pin, and the method of 
inserting in the hole made in metal mold, and carrying out heating pressurization h ad a guide pin widely, 
and it has been as shown in JP,55-22040,B. However, by tHe method given in JP,55-22040,B, in order 
that great costs' being required for tool work since it is necessary to use tools, such as metal mold with a 
high location precision and a guide pin, and the adhesion sheet which dissolved at the time of laminating 
adhesion might paste up metal mold and a guide pin, when disassembling after [ laminating adhesion ] 
metal mold, a guide pin, and a multilayer board, there was a trouble that workability fell remarkably. 
[0003] This trouble is solved and the method of carrying out laminating adhesion, after fixing 
beforehand the printed circuit board of two or more sheets as shown in JP,2-6240,B mutually by the 
mechanical technique of caulking etc. as a method of preventing a gap simple in recent years, and the 
method of fixing the printed circuit board of two or more sheets as shown in JP,6 1-256696, A mutually 
with adhesives, and carrying out laminating adhesion are beginning to be adopted. 
[0004] 

[Problem(s) to be Solved by the Invention] By the method shown in JP,2-6240,B, since it is necessary to 
do that it is necessary to punch a location hole and a caulking activity on each printed circuit board of 
two or more sheets in case the printed circuit board of two or more sheets is piled up although the 
demolition nature after laminating adhesion improves, the technical problem which requires time 
amount for an activity remains. Moreover, by the method shown in JP,61-256696,A, although 
workability improves, it has the serious technical problem that the location gap after the laminating 
adhesion by heating and pressurization is large. 

[0005] This invention is simple and supplies the manufacture method of a multilayer board with a high 

printed circuit board location precision of two or more sheets. 

[0006] 

[Means for Solving the Problem] It explains to details using an example of drawing 1 of this invention, a 
manufacture method of a multilayer board which carries out thermocompression bonding of the printed 
circuit boards la and lb of two or more sheets through adhesion sheet 2a — setting - beforehand - a 
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conductor of the printed circuit boards la and lb of two or more sheets — Portions 4a and 4b are 
mutually combined by brazing and soldering 3, and it is characterized by the thing [ carrying out post 
heating sticking by pressure ]. 

[0007] ******[ the number of them / what ] as illustrated to drawing 1 , as long as a printed circuit 
board 1 is two or more sheets, la and lb. Moreover, although the so-called double-sided printed circuit 
board which has the conductors 4a and 4b of a request pattern on the front reverse side illustrated to 
drawing 1 is sufficient as printed circuit boards la and lb, a multilayer board of a number of layers of 
arbitration may be used for them. The printed circuit boards la and lb of two or more of these sheets are 
arranged through adhesion sheet 2a. Although the quality of the material of arbitration can be used if 
adhesion sheet 2a is the object which can be fabricated by heating and pressurization, the so-called 
prepreg which consists of resin which a beta stage was made to harden generally, and glass fabrics can 
be used. Number of sheets of an adhesion sheet used here can use number of sheets of arbitration. This 
adhesion sheet 2 must not exist in a brazing-and-soldering portion in order to perform brazing and 
soldering. As a method of removing an adhesion sheet of a brazing-and-soldering portion, a method 
using a small adhesion sheet of a size etc. can be used from a method and a printed circuit board which 
cut and lack the applicable section of an adhesion sheet so that it may illustrate to drawing 1 . 
[0008] then, a conductor of the printed circuit boards la and lb of two or more sheets - a portion is 
mutually combined by brazing and soldering 3. Although wax material used for brazing and soldering 
can use the quality of the material of arbitration, it must bear temperature at the time of subsequent 
thermocompression bonding. As this quality of the material, tin, lead, a bismuth, in JUUMU, silver, 
zinc, copper, and these alloys can be used. However, since a maximum temperature at the time of 
thermocompression bonding is generally about 170 degrees C, since it is easy to do an activity and it is 
hard to generate thermal damage to a printed circuit board to bear this temperature and to use solder with 
the comparatively low melting point (eutectic solder: melting point of 183 degrees C), it is especially 
desirable. 

[0009] A method of soldering fuses wax material which is illustrated to drawing 2 and which was 
beforehand put between printed circuit boards with heating air, and a method of arbitration besides a 
method of carrying out melting adhesion can be used for it. However, when thermal damage. to 
workability and a printed circuit board is taken into consideration, a method of joining wax materi al 
beforehand given between printed circuit boards of two or more sheets with an ultrasonic wave and 
especially a method of carrying out fused junction of the wax material by electromagnetic wave so that 
it may illustrate to drawing 4 are desirable so that it may illustrate to drawing 3 . Then, adhesion sheet 
2b and copper foil 5 are further allotted to an outside of a printed circuit board of two or more sheets if 
needed, it puts with an end plate 6 and laminating adhesion is carried out by heating and pressurizing. A 
means and conditions which are heated and pressurized can use the same thing as the former. 
[0010] 

[Function] Although the conventional method shown in JP,6 1-256696, A can manufacture a multilayer- 
interconnection board efficiently by the simple method, without using special metal mold, it has the 
trouble that the amount of gaps between the printed circuit boards after often carrying out 
thermocompression bonding is large. As a result of considering this cause in details, it is because 
bonding strength falls at the temperature at the time of subsequent thermocompression bonding 
(generally 170 degrees C), and, as for each cementation with the epoxy resin and phenol resin which 
have been concretely illustrated to JP,61-256696,A, polyimide resin, silicone resin, polyurethane resin, 
polyamide resin, nitrile rubber, chloro plane rubber, butyral resin, SHIANU acrylate resin, and a double- 
sided tape, it turned out that the amount of gaps becomes large. In this invention, it is using heat- 
resistant high brazing and soldering for this cementation, and it makes it possible to reduce this amount 
of gaps, with the simplicity of manufacture maintained. The thermal resistance of the SHIANU acrylate 
resin cementation illustrated by JP,6 1-256696, A as most desirable method and the thermal resistance of 
the brazing and soldering of this invention are compared and shown in a table 1 . 
[0011] 
[A table 1] 
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A heat-resistant temperature joined 1cm two portions of the printed circuit board of two sheets by the 
predetermined method, and indicated the temperature which heats and exfoliates, with the stress of 9.8 
Ns applied. About the brazing and soldering of this invention, the brazing-and-soldering method using 
an ultrasonic wave can add ultrasonic energy to a brazing-and-soldering po rtion altematively^jindsince 
it is hard to give the dimensional change by heat damage or heat to the other portions ot a prmted^circuit 
board, a multilayer- interconnection board especially with few amounts of location gaps can be 
manufactured. Since the brazing-and-soldering method using an electromagnetic wave can also heat a 
br azing-and-soldering portion alternatively; although there is more calorific value than the case where an 
ultrasonic wave is used, the dimensional change by heat damage or heat can be reduced from the method 
using other heating air, or the method of sticking the heated trowel by pressure. Moreover, since the 
method using this electromagnetic wave has the feature that an electromagnetic wave cannot be easily 
absorbed by the insulating material of a printed circuit board, when joining the thick patchboard of the 
case where the patchboard of three or more sheets is joined to coincidence, or board thickness, it is 
especially advantageous. If the method of this invention is compared with the method of carrying out 
thermocompression bonding using a guide pin, since it is the method of preventing a location gap only 
in the hole cross section of a comparatively thin printed circuit board and is the method of preventing a 
location gap in respect of the conductor pattern with which the method of this invention has 
predetermined area to what is easy to deform a hole, generating of a location gap will decrease by the 
method using a guide pin. 
[0012] 
[Example] 

An example is explained using example 1 drawing 1 . la and lb were obtained for glass fabric epoxy 
resin copper-clad laminate MCL-E -67 (trade name by Hitachi Chemical Co., Ltd.) with a thickness of 
0.4mm the existing method etching-resist patterning and two printed circuit boards which etch and have 
a desired conductor pattern. Then, one 0.2mm glass fabric epoxy resin prepreg GE-67N (trade name by 
Hitachi Chemical Co., Ltd.) was inserted as adhesion sheet 2a between printed circuit board la and lb, 
and 0.1mm tinfoil has been arranged as wax material 3 in four corners between printed circuit board la 
and lb. Subsequently, it heated locally with the air heated at 300 degrees C using the commercial hot air 
gun as a part for four corners was shown in drawing 2 , and joined by brazing and soldering, then, it is 
shown in drawing 1 - as — the outside of a patchboard ~ as adhesion sheet 2b - 0.2mm glass fabric 
epoxy resin prepreg GE- the copper foil 5 of one sheet and 18-micron thickness was allotted 67 N (trade 
name by Hitachi Chemical Co., Ltd.), respectively, thermocompression bonding was carried out by the 
molding temperature of 170 degrees C, and compacting pressure 3.9MPa on both sides of the end plate 6 
for 90 minutes, and the six-layer multilayer board of 1.5mm of board thickness was obtained. 
[0013] Replacing the wax material of example 2 example 1 with the soldering paste of 0.05mm 
thickness, other methods obtained the six-layer multilayer board by the same method as an example 1 . 
[0014] Replacing the wax material of example 3 example 2 with the solder foil with a thickness of 
0.05mm, as how to carry out brazing and soldering was shown in drawing 3 , the ultrasonic vibrator was 
contacted, and it replaced with the method of carrying out brazing and soldering by making output SOW 
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and an ultrasonic wave with a frequency of 28kHz send for 3.0 seconds, and other methods obtained the 
six-layer multilayer board by the same method as an example 2. 

[0015] Replacing with the method of carrying out brazing and soldering by bringing a coil close to the 
portion which shows the method of touching of cursing example 4 example 3 to drawing 4 and which 
carries out brazing and soldering, and passing the high frequency current of 250Hz and 100W for 0.2 
seconds, other methods obtained the six-layer multilayer-interconnection board by the same method as 
an example 3. 

[0016] The working hours in the examples 1, 2, 3, and 4 by this invention method and the amount of 
location gaps are shown in a table 2 as compared with the conventional method. 
[0017] 
[A table 1] 
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[0018] 

[Effect of the Invention] The result with few amounts of location gaps also to the flume gap using the 
method of this invention was obtained. Although predetermined equipment was needed for brazing and 
soldering about examples 3 and 4, respectively, especially working hours were short and the result with 
it was obtained. [ the remarkable amount of location gaps and ] [ small ] 



[Translation done.] 
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